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(54) METHOD AND SYSTEM FOR MANUFACTURING SEMICONDUCTOR DEVICES 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable manufacturing of semiconductor devices 
(semiconductor elements) with high throughput and high yield, while realizing 
chemical and mechanical polishing with high throughput and high accuracy. 
SOLUTION: In this method, change-over from chemical and mechanical 
high-speed polishing to low-speed polishing can be controlled according to the 
thickness of a measured film to be further polished. The method includes a 
polishing step of chemically and mechanically polishing a film formed on a 
substrate to flatten the film, and an inspection step of detecting a presence of 
a scratch or foreign matter different from surface roughness on the polished 
surface flattened by the polishing step. The presence of the scratch or foreign 
matters on the polished surface inspected by the inspection step is fed back to 
th polishing step to control its polishing conditions and reduce a scratch or 
foreign matter on the polished surface. 
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(2) 



ftfflW-l 0-233374 



Ktt £ "f * * »#gM©8Jjg;*fe. 

wjw*©auw*»£u co«jganfc*w*«©3a 
hy/tji»jsxai, iisxh^Aifct 

y/tioaiiimtsiiffiit. Mw^xa-esai 

*tifclftlWK/'t^->oBiiaiKE.*lfflo*fl(»ff*«l* 



sew sxa «t c T^fi^t $ nfc w^® sfttrr * 
K«t»xeowt«tt*t»TW*iBic**-r 

itt^tt, »«aExe-riftaE*nfcw*B»c*»4 

ffi3IEn*fct4*c«fc"3V»TO«*«ttSmBBW*X8t: 

w, j.-3««w&w***UT 3 FSfl:-r*w*xat. 

ntK*JLT**j|ftk:ovsT©«±*Jfi«*arr** 
*xat**ru fe«isxat?^2E^tifcw«®ic*itt 
*«^"JI»K:t3V»T©**ttlKSjttiaw*xafc7-r — 

m<y>i&&ffi-tz> z.t&¥fmt-rz> *m#mm<DW:&j} 
a. 

w#«E««o^»o»4tt***3iE-r*^ift«axa 

jE*ffa:5««fl9'»ttitoexat. MEfc«&*tfExaT 
tt£$nfcttft©¥*#Stt±©&¥8#£a&©ii4to 
©sg £ me«& «n*tt*aExaT«« * tifc*» 

©¥*fl£aS*fcHoT©S¥#fr»«©A»*fcM:*fc 
*«IitS«b, K^A58*BH3tWXaT^EW*ti 

Mf&gi o] Mis^-r >©3fjg©«axaic*v»T« 
aa*ift.*«c©*w#a«k:a'aT©*i»flta«±©* 

¥**S«f5©*H&©58£tttB£^***P»*aEXa 

t. »E«»5^>fcj:oT«ie^nfc«s©¥*#as 
v»T©«*«rt*tt**sfTftoTAfis&ta^Afi©w 
ttfttigt. «HB*«fiift*xaTifaEsnfc*»©* 

*#a*±©*#5*#SB«©»tt®X±ttlBi:ffi«B« 

»w#ttftfiST»(ii$ tifc«^©^sg^s«{'ao 

T©**S»flc««©Afi**fc»4^Afl*t©ffi«H« 

\zm*T> ^©fE^JgH*^RSK«t*t)©T**^5 
AMCO^T^-T^^FA^^/iH^xat^Wb. tt 



(3) 



4*H¥l 0-233374 



3F ASSfeiRHJEWXeT^W 2 flit* A«£JHH fco H 
[Mr£*i l] «ifi5'f >©»r«o«JSieK:*^T« 

it $ n&* »o k a t> r © « ± © & 

tf&5««»4*tt«aEl8i:, i»Ei»E««»«Mfclft3lE 
IflTW«Snfc*R©**(MI«KSoT©**i»# 
K«©Afi*fctt^Afl©IS*t«rta*lll8*alEXST* 

SE£nfc1t££©¥^#*«±©#¥^#gM«©*|5fe© 
3&£ttiB£©*HW«K:3Sv»T. tUK^Iiig^^XStc:* 
»***ftfltfc**i«©«£ttiRfct«T*Tv>*a*5 

jfcSIHBU n©ff«e*St»E*lfe*aElSK:7^ — 

k a >y * -r * ftHMfeSfMsxa <t * ct*#it 

[$mmi 2] «iS5-f >©j5fje©«is««K4j^T« 
iSSftfci«»©*iiiflcat«fca-3T©ip»#:asfi±©* 
**#&«*©*K©»£tt»stft*r**PistiaE^a 

t. UE«ift5-f >fcJ:oT«ifi*nfc**©*i»#* 
*fcHoT©¥»#»«J&>5»&ns#¥»#IS«fc:"3 
V»T©«aW#tttt3t*fT!ttoXAfi*fc«^Afl©n 

«aESnfc**©*W#»*±©**SM*:S«*©JI* 

©**«!8tiwBm»««tt**^aT*!i3t*nfc*» 

©¥^*«JcHoT©#^#Sa©AD a DSfc«^A 
fi©*S*£©«WH«fc»^T. ^A©»41RH*«^» 

fe©-c*-5^s^tc-p^T^-r^^F^^Mea 

[flt&Bl 3] «aft5'T>©Bf3t©§8jfift«fc*V>T« 
i6*nfc*Sto¥##»«fcHoT©iNIM*S«±©# 

*i»#sit««©*i«©**«iB*«aE-r**K*aE¥a 

t, »E«ifi7-f >K«toT«JS*nft:tt»©*»#:a 
«fcSoT©*W#»«*»6»6n*ft*»#««fc-3 
v»T©««tttttt*a*fffcoTAfl*fctt*fiA©W 

tt&36#a<h, t»E^Mitt**aT?*3iEStifc*«:©* 
*<*»«±©ft¥ilWftB*©»4*l©3S£tttB£iWE« 

»»«tt**¥a:Tiicm*nfc*»©*i»#a«K:st> 

T©*¥*#8«©Afl*£jfctt*Affl*£©«HHff 
#fcOV»TS^T*TA«£*H$W!¥a£«*U R 
©®! jggfi £ 7 ^ - H A* y * f -5 - 1 £t*S* 1. 1 -5 
[ffi«*14] «Bfi5-f >©»f*©«ja««K*V»TK 

isanfc«»©**#a6«K:H-3T©*»»«R±©* 



*»#««*©*pis©**«***aE-r**:ifi**#a 

i. Mifi5-f >KJ:oT«ifiSnfc*R©*W#:»Sfc 
M-aT©*i»flcai«^6»6n-S#**#S«t-3l/»T 

©ttSWfttt&g £ fr£ -3 T A p°p * ft. te* A p d p ©Wfi* 

fT3&3«»«»tt*aE*a4:, fflEffiEt&tttt&ns 
^a-rw3eanfc««c©**#a«KH-3T©a-i|i««: 
««©Afl*fctt^Aa©»*t»E^»*axaT« 

*£tt*£©*HH«K«v»T, ttE£NMft3iE^aic« 

tt*^Afl£fc**K©«£#lBS«3rr#T^*ife5 
*>*fMBU C©IMH&**JtoE*ll8*aE#afc:7*- 

■T**»*J6«©«iS->X?A. 
[R9I©I¥infcI!l9i] 

[0 0 0 1] 

[*93©*-r*ftWfl*F] **Wtt«ift7-1 , >K«toa 

R~DW.WLmts.mm\z j: o ¥*s<t;-r-3xfi*5£ 

(ft«S*-T * ¥»{«6«©Wft#fe& ■€-© 7-A 

tcgrr-5. 

[0 0 0 2] 

[«*©««] s«±tc^m, x 

£©&, ¥»#8«tt*©Mtffl:*aj*-r*fc«>K:,i: 

&[elS&£S£§t-f Sfca&l::, #B©Eif£A 1^3 

/t*ai63ft«*i;, a*±KA^->*»i*-r*iRKa« 

a«a*££fc^->±fc¥fifcji*#j«u £© 
¥fflBLk (c^ © a ^ — > * mmt z> «k 5 1; l x i> * . 
[0 0 0 3] ±13. ¥-iBfc7a±XTHt. y-mtvmz 
3SU)UPS*»tHtaOlc«iS-r45ilt**S«)THJiT* 
■afc. #ffF^P§¥fiS8 - 1 7 7 6 8#&»fc 

v^^. ?wf*-r**j«©«jft*tt3&«Bi**nTVi-5. 

$^tC. #r^¥/£7-2 8 3 1 7 8*a«. #WF^ 
7-285050 4f£48. #^58^ 8-51 

o 9 o#4i*tt>ra«©spa{bi^©ii«j**ai**«ai*a 

[0 0 0 4] 

&¥Ste^©TgBfcEI& A * - >#© A - >7W£fi££ 
*aT*3D, d©A^->©j^#{COV^T, ±IBt«e*tJW 

SS©^»l€#T-#^:*^ fc. 
[0 0 0 5] *^!^©BW«, ±EI£?tES[ffi©KH«M 



(4) 



*$M¥lO-233374 



-Set 5 K Ufc*»flc««0«ifi^Fj**a«-r* - £ fcfc 

*. s&*»Bji©te©B«Ht. ¥«ft-r^**w*«K 

[0 0 0 6] *fc*»K©te©B«tt, flS^tt. 

£fc#f£BJ©fdi©Bff)«, 

&¥»#£«©jra*ft*J: #*©->* r-ASStt-rs 

fctt*©*&fcl*l*S*l«ltoS©ft*a*lflI± bTifS^ 

COM ifi^fefe «fc W©yXfi £ a«-f * H <t K * -3 . 
[0 0 0 7] 

»©»BU***5eu do«3tanfc«w*«o8U)UP 

©JMiff**JEU z©afi£3nfc«W*#©»RJ*K: 

o ^A*j«-r * c i t-r * ¥##:««©«at 
fta-*;** e. ©wan tr— ? ©&£©£n£i sgsr 

©BIJ8IJP Sfc*»fP!tt. 



»«©ffifca»&KttT*T8Wfc»flESefl:a»&. Wffi*W 
[0 0 0 8] Sfc*3SW«. ¥SMM&K±fcJ*V>W*;* 

©Baasw&trxy^yxat. Riyf>^iic 
t&iHKjfflKxa*:. «««Btj«iitxsTria(i*nfciftii 

CT*X8Tr«aJ b AcSffltX h y /X» fclR o » < wsx h 
y /TftSli £ . fefiJf h v /IRfcicXgT-PltX h y 
/XJi*»Btl)|IS8}6»nfc*i»#»«©*iSS*{tbT«ftJi 

>«»/«t*»»k/^->»*x8£:, wawi^* 

— >»«xa-C»J«3nJtl6««/t^->©BlMKE« 

ffl©*«»»*«*atrj:3Kj«ii-r*ria)txet, tt 
«wftw**i6bT¥Sfl;-r*w*xat**rb. satB 

««K/^^-->©BllBlteE*^^-->*»fi!E-r<5Clt* 

««a9a:Wj»*isbT 3 Fafl:"rsw«xet. 

a k «t ^ x¥a<b $ n/c w^® ir^^-r a s^n* fc« 
v»T©»*ttJB**SE-r**atia t *# b, 
8Ett*xaTf«aEsnfcwjiffiic4$Jt<5Bi?iLn*fctt^ 

Kfc^^Twa^ttJBSIOIBWafxat^'f-K/Xy^ 
b T WmikW * ^Jffll b T jg lE^b ft tt*» * £ t « »« t r 

[0 0 0 9] &tt5£W\ts m&.±\ZMf£Znfz&im& 

ttc^btfti'w, s.^«s«&5^tw«ftigbT¥aft-r 
-sw«xat« «w*xafcJ:oT¥fi<fcsn&w*BB 
*fti*-r4«c»xat. K^xstCckoTgt^^n/c 

t«aET5«BEIit**l/. Ktt«X8-xrtt3lESnfc 
W*fflit:*»t*Bf5l!n*fc»4*l«t:-pv»T©**tt»* 
m!8BW^XgJC7 ^ - HA* >y ^ bTW**fr 6«W bT 

Wbxftitw. flo^iwwTiw^ftjgbT^a^-rsw 
usi. Kw*xak:J:oTTaflianfcw*iB*ft 
#t«ft»iat. ««Ei*xa©wt«tt*v»TW* 



[0 0 10] *fc**Wtt, «jfi5-f >©Bfj£©«iSX 

o«4«««*tts*»»iiat. WEaas^-o 

£J:oTttfiSftfc«R©¥*ft*«fc:H-3T©2|sSMfr 

*#i^±©#¥*#g««©Ji4&©«£ttlS£l&B* 

fiUcaUT, ^&©^£®B#*^C«fc£fc©T<fc.5;^ 
K^A*£«Bft9ixaTftW£ft&*A5S*«Bfc"3 

fc&tA. ) ¥aU*S*±©S¥i»{*S»»©*l«©3B£ 

*fi»*e*m-r**«»i*tt*aExa£. ttaBftiM* 
«xatc*3tanfc**o*«w*as«±©ft*«i#«« 

nfc*fiR©¥S#*«£MoT©&¥S»#gB©&p a p3*5 
[0 0 1 1] BiB5-f >O0JJfeO«iftI 

afc*ir>T«jt*nfc*R«)*»ffa«k:Ht>To (a 



(5) #55^10-233374 

©«£ttaB*tt*-r**wtt3iEx8£. «it7-f>fc«fc 

**S»Sn*#¥W#»«fc:3^T©*&ttWtt*WE£ 

ngt. WEWE«a»»tt««ExaT««*n*:«r 
Afiots*twE*«itt«xaT*a*nfc*R©*» 
fl5fc*v»T. siirE^RSttaxaKitJtta^Aflit&a*: 

W©364ttB£tt*TSTV»*jfc5]&**IMSU £©S¥ 

*iMixai**-r* e: t **« t-r**sw**«©« 

*R©¥«#*«KHoT©¥*fcS«a>5»Sn** 

Jfctt*Affl©ffl£&fT&3«»»4*ttJ|ftSE%Ma£. FffiE 
fc^SE^ftTfcaE3nfc*R©*IMMW*±©#i|«* 

<*»««oii»©«4«»tiwrE«ft«rt*tt«aE#a-c 

fia*fctt^Afto*S*ioffi«B8«K:*v»T. ^&© 
^■wcvmm s nfc^&%£i§c b &;&£©•(&&■ k 7 * 

[0 0 12] Sjfc**WS. «*7-f >©BrJ£©Mifi£ 
■fc43V>THiftsnfcMR©**#*«K:HoT©¥W 

fcHMME^Ri, i»E«ift5-r>K:«t-3T«ifi*tifc«[ 
R©¥JIM««fcHr3T©¥i*#S«a>S»&n*#¥ 
*#S«fct?V»T©««tt4*tt*SE*fTfcoTAfl3;fc 
tt*fiS©««ftfT&^Tftffi*3:ifc«:*llfi***Hi 
T*««tt»ttltolE^Ri:. ffiB£Kftft£^gl:Ttt£2 

*!Bti»E«ftwi«ife*3iE#ftTiica*nfcMRo¥* 

#^KHoT©#¥»#8Ht©&B*S&tt*Afl* 
tOfiHHflttlHT. *a©»4«Ba«*l(l8fc«fc*t> 
OTaiS^S^fcOtsT^Wri^fiSS^JHBMW^R 
tfctfU «E*ft«£RBfcWWcSWISnfc*&« 
^RB&^raSifiSBk: 7 ^ - h*A* y £ d <fc *1# 

a. «a^>©Bfj&©§MS«fc*v>T«B63ftfc* 

•f >K«ktjT«it*tlfcttR©4|si»*aS*fcaoT©* 



(6) 



^^¥10-233374 



tt0¥*^K±©«¥«#£B&©£N8©8£R££' 

£fc**W©«£ttBS^T*Ti»*j&»5j&>*fHB 

U HOffMBlB**lftE^Pai|ftaE^aK:7-f-|«/ty^ 

[0013] %.tz*ftw\t. ffito«iiic*ir»Tas 

4Mf©KK««HiU K¥*#£fi©B*;»«*IS*av 

n> -r*c:t*»«fr**»#ft«©«»^ttTr* 

•5. 

[0 0 14] 6l±«ML/fcJ:5fc, fJBfgJ&lCfcnti, 
¥fift;-r^**W*#©T«KflF«Ef «^^->©15» 

tft«bT*««©3ait**fi*wieK:b. Ttsw^o-ft 

l/0««W&W«£^bT#;»#:&g 

±T£«^Stl^©^Pfe*<fctf®^tt£(£^bT¥»# 

t)l<»)St4!:t*«Tt«. *ifcf<rB«J*K:.fctltf. 

<»j«r*^t3&«T?**. *ifcfflE«-lSfcJ:n«. 
©**BH**«-*»»»©*RlSfc "b©T»*a»5*» 
fcr3V»TStWT#aJ:5KbT-€-©*#«*16-r2:t3ft«T 
**. S3tWB«lJ«tJ:ntt. fcH&BBlSSfcH:-*© 
^»fc*t*S*KttaE©«BKSfa±UTK#B*0*C 
* HiOT 5 H t *»T * £ . 
[0 0 15] 

[»9l©*ifi©#K] *3S9!fc«*ftfS©»K*Bliii* 
l^TRMtft. *56Wlc«*LS 
SIB (¥*tt£?) tt. MR±ICJ«B;. iff> 
y<£**i9 3lbTS!ig$ns. £©IK. #Jx.tf. Hit* 
-T^V^SB (afSH**^) 3 0 0H ffiftftft;e%£ 

k. «ko*«ttia»**S'r*fc*fc» *JB©E»/t ! S' 

-> (ilIE»/^->3 0 5, g^MEtt/*:? — > 



3 0 1, *3iS«^->3 0 2» jWBV»*&Ka« 
JtOftftftgittU. «*.«»2B©E»/'<*- 

> 3 o i ±\zmr$m®tm 303$^ lt^ 3 m&M* 

->3 0 2^MUTfc. BUfltfiBB 3 0 3 OtBA^ 
©T©SB^/t^->3 0 l ©aM©f5§£gW-£>£<ht;: 
fc*. -?"^T. Bflttl&BB3 0 3 ©«jBS«B*T^TJ: 

o 4tti 3iEi/^->$sst4ir»ii«iista 

#«BlT-*3. BP*. f3iEt/^->3 0 2O±C 
&4B©E&/^ — >a<JBfiS£nai§-&t>&-5. 30 5 
\tm 1 B©E»/1* — >T**. 3 0 6 «y- hE&T 
36-5. 3 2 7ttfftB^**&&**^#B*»***". 3 

2 8«MOS*£ig«©f£iS3^g&£7rf. 

[0016] £©«., bml s i mv^mftmm 
a. «»»e«B3&», a«fc!4*fc«). «©«»atft*» 

*€Kft0, LSItl/T«ffib!S:<^TtTV»4. 
fIT. E*©««»fit*'hS<T**ft*«*WSnT 
^-5. ■?-©— oa*, E*SJg;£i©/jM£</>***4T&£ffi. 
B. a*«©*K*fflV>**ft-C**. 

>y ic«t o &mn * — > * ©a*« *t« b ^ » 

lsfT**E«l»tn:©/hSV^^T**t8. B. 

m<n&m$mfr & & s ei*/* ^ - > * . uy v -> > 
(a) ~ (c) \zm-t£.?\z, e*/^- >©«**/* 

5>—y — » 3 1 5£S1£3 1 l±\Z 

»j£U #Hzm3 (d) lc^-r<fc5»c-^©*6^JKA^- 

>3 i 5<Dmr$iz§amrt?— ymo&mm&^rty? 

^»*"3#«»C«ktjT«*a*J*Kb, f©t0 3 (e) 

dtjc^o. &mmm/t?->3 1 7*»j*-r*"b©T? 
(EBaK©/ha^»»Tr**iB. b. e^^©^ 

te»4, 0 3 (a) JC^-r«k-5lC, S i Oj^M^lSl 
S> *J:Otui?xha*Xg.k:J:oT. ££3 1 1 ±\z 

mm (s i o 2 mm) 3 1 2Sr?e^b. ^<d±\zwj 

^F3 13^m*-r^>. ^tC0 3 (b) tC^riPtC. 

mat - m&T.m\z£-?T. mum (s \ o^m 3 1 

2±Cl/y*XhA5'->3 1 4£0fifc-f-5. i>:JC0 3 
(c) JC^T«tOfCXy^>yi^. *3«fctf l^X 
il8C±?T, ^iBblK (S i OiUkWO 3 1 2»cMb 

— >3 1 4©ji0lCX^5 1 >yi£:J6bT 
«BJK/^^-> (S i 0,*JK^^-» 3 1 5£«£ 



(7) 



0 3 (d) CSti 5 CiHWfSRlii: i 0 . I6tt 

IRttft) 3 1 6 *Jtfti&*j«flrr*. &IC0 3 (e) tc 
3R-r«fc3fcWWTgfc«fc0. »»K/t*->3 1 5 <DlSi 
$STW^-TSCi:lcJ;0, ^JHE^/1^->3 1 7£ 
J^^-rs. iO«t3t. $13 1 l±fc£JRE*/t* — 

>3 1 7 sjgj^-rsfcj&t:. seaag/^^->3 1 5<vm 
mizm®&&f&misnfrmw^->m<D&jMttft (e 

») 31 6^mmw^^-y3 1 5©ig$£T-w«-r-5 

Usui left*. 

[0017] £fc«iMLs im<D*m&mw (*m&m 

^) H*J«r»T, MOStaoh7>^^§Ollif 
SB 3 2 8 *»«r*fc»&0*f 3 2 7 ^Kii-r 

S i o,*<0Bfc{tl6IHil*W*UT¥«fl:-r 

S&gj&t&S. &CMOS#lit©h7>5?X*§©flgl& 
*■?» 3 2 8 *«-«-r*&aft©*^«*iS 32 7^ 

(a) IC^-T«t-5(C. S i jN 4 JBJf*J&X*§> fcitfWS? 
^hatlitiO, Sli8i«'f"l:I/TS iS1S3 2 

l_htC0. 1~0. 2/tmlSOfgl!j^^5iSi» 
»ttfc«ftfcS i 3 N t 13 2 2SMU ^r<D±\ZU>> 
7h3 2 3<&IW. *tas (b) K^tM: 5 leg 
^•S^XStCiO. l/yXh/^->3 2 4SMt 
-5.. *C0 5 (c) I:sti5i:x75 1 >^ig, *5«t 
^l/yXmSlltioT, S i ,NJ|3 2 2*5j;lK 
S i 2 1 lcMbTl^5?X h/t^ — >3 2 4©iID 

^(DicDUv'X h/t^->3 2 4*^±-r^. ^(^0 5 

(d) ICStioCS i 0,*O5 s i|?JBlJ««txafc«k 

0. *^»»ffl©*3 2 5*Sa&iitfJ:5lcCVD«fc 
iOS! 0,*Ot#K3 2 6£*&ig|-r5. *l:^5 

(e) ic*-r«k^(cw^xgtc«to, ggM^nfcs io 

,«©7*#JR 3 2 6 &|MMK*tt£anft: S i 3 N 4 J1 3 
2 2©fS£3:T*ffi^-r£. £©J:3fc»JIMf*ttfc:«n 

tcs i jN 4 i3 2 2*t^^fcfc, mmisTW-mt-rz 

15. IiSiM3 2 1 fc*«-r * - £ SBitr* £ £ 
*«T#«. »:i5 (f) tC^T.k'SKS i 3 N 4 J!Bfc£ 
XgtCckO. Si 3 N t l3 2 2^H4-ri.. Z\<D£o\Z 

s i jN 4 a 3 2 2H mmizmx-. -e©& s i s« 3 2 
i*»6l»*"Tr**'b©7?*ntift^. i5ctc0 5 (g) fc 
^-r^M^-fbxsjcio. 05 (f) i-*5vvrgmL£ 

S i !S©SiSSiEft^ti-Sut(C<tt)Ti?3 2 8© 

m*s i o z &(D&mm3 2 7T»mr*^t3&*?r*£ 

&*. BPS, tt»*7W3 2 8©W*S i 0 2 »©*fo» 
MT'^fliLfc*T»(||^ii3 2 7*ft5Ci:a»IB*S. 
[0 0 18] £U:KWUfc«fc3K:. ftttfLSI*©** 

mwLwmmiz&zy-initrn-txtf&mtuz. *l 



-5. L,j&>L&*«&. tt¥£4KIRtffl^ie«K3 0 3©« 

^icte. ^fc*fbTSBJ-e*0. L*»t>T»fcE*l/t* 
— >3 0 lj&i#fi-r«d<i:^^:4. ifcflf^ggfciff-f <5 

fc#*-r*©SBfrjk-r-&fc«>T?*S. £©*^T*fc, £ 
**©ttWfcJ:tf»tt-**«©tt*£««««c£8iT* 

#5£9mi. d©Tifi©/t5'-> 

©«»««« u MmAttmrnmnrMzmmTzztiz 
3 x a -vmrnm © w o x v » •& a * - y-v ©K^asjea 

^©li&£a£#ftfr5©ttttlSft£lttiE 
-r**fcJ:0. ±BTJlkrti'-->©«»tt|lfcS3*illl* 

©wnaKJPSjWH-asn*. 
[0019] ffift©ffit>ai(jptf-Mtt. a^-> 

s. £©«fc3fcfl;*«. l.-3«««|&«*fc«k* 

^ffi-ffcii *, 0 1 tc^-T <fc -5 leE^Xg^leigffl L£*§ 

^k:*v»T. 02 (a) (b) \z7ii?&o\zmmmmm 

3 0 3 (Wig®) ±fc**ft«3 0 7 

<tm 3 «E«/x^->ffl©*MjBt*«it-ra 

xm 3 m mm a 9 - > * j»olt a*-x 

3 0 7 lCA0a^£KfcJ:oTJ6 3JiEtt/Xir— >© 
Pl*fi»^t5llt&5. ft*J. 02 (b) tt02 
(a) ©flfBWSHTftS. £^JHHIfilHK3 0 3^& 

>ffl©^smsrfi)cJi-r -a i: * \z &®><Dmm \ztimts nu 

*©»»£&*. t^imtH3 0 3)J>6a:4?ift 

K±K«awK*a©»«35*#ffira£. ^3isia 
^ - > © m * $ -a- -s k h t * £ . 

[0 0 2 0] Sfc, ^=^65. ao*tW9&W*»cJ:*jp 
fiitte*. 0 3 (e) tC^-Ti^IcE^XiS^JCji^b 
fc^i-g-lCiJ^iTfe. 0 4 tc^-TJ; P \Z S i 0 2 M3 1 
5 £^JSE^/t^->3 1 7<t^6ft*¥fi<fcflt (W* 

H) ±\z*$um3 i 8*t#aEr^£*iiE«^^-> 

3 1 7©*»iftfiWt:*£fc»3. fiMntCAffiMftKift^ 

#(C/\*-f#-^#©<t5{C^ME^/'?^->3 1 7»C^ 

bTjBmaEtaEr****^©**^**. zwmmtm 

Wtt&Z. *fcJFfflfc!l±K:*#&*3 1 8*tfiFfiE-r* 
tC©flMBKl«Sfe*«(*»Lfc»-&i: ©»»!*■€■©»©«£ 
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\Z&WL LT ^ o T*«M**^tC ^ - v £ -5 fJ«tt 
^W-T^^ttC^-So £fcS i 0 2 ^ffi|3 1 5 t^iffi 
j&A"* — >3 1 7 £frt>tzZ>¥-taitm±\Zte^T, ±3$ 

7«DIW««l&S-a-*JRH£fcS. 
[0 0 2 1] *fc. -ft^W. fit3«««&W*fcJ:<&¥ 
mtmZ. 05 (e) t^T«t'5fC h^>> f X^^©ffi 

ic«, 05 (e) fcstiwiefc^^T. 

2 8 £Jgj£-f 3#J;U£S i 3 N 4 JI 3 2 2 Off 0. 

0 5~0. 3itme*t*#t:»<»/SSnT*J0. - 
©WSSnfe^SK, El 6 (a) (b) t^Ti^fCd 
tlR±©l^I3 2 9 3ji#ffit*-2>t^af-S ifflCA 

0i&*±B*&»JIH t 3 2 8ttiE1irfciMPUfc^c:4:fcfc 

0 6 (a) te0 5 (e) tC^T¥SftMffi (W« 
®) ^7sk-§r^-mmX'$>0, 06 (b) ti06 (a) OflW 
®BFr®0T<g><5. tot. 0 5 (e) l^T^S-fblUM 

■3V»T*OE LTtz^n Z. t «fc ^Tffl*T«f 

[0 0 2 2] W±UiB^LfcJ;ptc, {t^tt. fio^MW 

<*xa) {c^s^©^sg^#ffi-r^^sA^c-p^ 

frmfr \zi <AT&3£-r * ***»*!Ww*iSTr * s Ac 

e*. *H©W«K<fcSB&n^£©&mft^j5£#£+# 
/h£ <-f 5 £ £ t«tt>TW^lcJ;-5Babno^#<&iSj^ 

1>T, ®^&Wm<DXffitf&&?2>fr : gfrlZ-D\,*Tn® 

•^s^oxRid^eE-rs^sd^K^vsTiS^ css^ 

[0 0 2 3] JfcC *5S^('^^)CMP (Chemical Mec 
hanical Pol ishing : it¥&), J.Ot8«M&CTJg) l£g 
2 0 0. JSBUWftUJ^y H210, m- A«Kfi%B 2 
2 0, tt»£B2 3 0. iJil^M • S^«^«2 4 0 

f*^;*^* ufcHT**. cup mm 2 

ft£S2 0 1 <h. 9ftfti£S2 0 1©W**±KX5'J — 



03i, aEWjetfrfts^wflE^xAnfe^u, x? 

U — <hO¥fcm&W£ffi&©;fctt^*£8SL&a<eW£ 
5SS&2 0 1 tCWT^CtSfitCHfifci-stf** 

9ia i to&w&mm-rzmm^y h 2 o 2 1, ±tm 

0. ffi^Ny H2 0 0©&&te£tfg££fTfc:fo-t*-*lHl 

812 0 4t*6iU3n4. f&JPgg 2 0 4 ti. CM 
Pgf 2 0 0fcaA**l*ttW*«T**¥9W*«>XA 

i©«sncjsi;TWj»*fr (wansa«)*w^*©« 
*jE**±i«f*i*ini«) jwwesti*. tot. Mtt 

3£fi2 0 4ti^TCMP812 0 0 K&AStlS&W 

Mtibs^iftfiA i ©s^fcj&u-c^-aejjfcsejsn 
fc***»&w*a«tf» s*a*n*w*«9iinjew- 

S ©P* M*£tt) CMP «fc oTffl^£ nfc«, 
ifA7h'2 0 2B2 0 2' ©&gi;T±#U 

e/x/\ i KjttbT*fc##antsnT¥iS#^xA 1 ow 

2 11tt, *Wfr">XAl©W*Bfc^lRlf *«k5R:K 

SUJtff£*£-r«»JKJP*mifi«2 1 Ott. ±f23SBIff 
IftttJ'Ss/ H 2 1 1 tSBUWftlH'v v F 2 1 1 T&ffiStt 

^>m-^<&^s-r^-7-rz]>^-c ! ^^n'55!! : a#©2 1 
2t«stis. BURMft{B&B2 i o<Dmmm&2 

l 2 T'»tti£ti;fc¥i»#^x/\ l ©ai©tf«IfflS 
fllffy— ^*«CMP»«©IWfH£«2 0 4iC7^-H/'i 
virZtl. fflffl$iW2 0 4«dO^-C-HA*-y^Stlfe 

ffTTfiftS^fT-r*. «BMHftfflK«2 1 0»C 

t^T^-SOT". X;U-y-^ hO^-l^jSW* 

»c«j:a*ai«w*«*fT-r*Jit*«fliiiBt&t). wmo 

5! Ss. £ A < -T H <t 36* "5J fig t Af % . 
[0 0 2 4] «±K«fcDi|*»#2XAl©*iSl::**LT 

0 2*6*!)^*n. gtt^8§2 3 OtCfe^TStit^n 

lx«tD*«*^x/N 1 H#»UfcW«Ktt36«C/XA*iii 
(C^@tC#*LTUSli. ^-O^O^Ttttn^C<^ 
?TLS5iJ»6T**. Sfc¥»#*XA©«*jM»7 
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ra*6IWe<& J: -5 tc T*tt! CE8 A ^ - > ififttET Z> £ 

^CtSM* 1 **. f iT, <g-g^&4&B2 2 0 
tCctO, W»M*7bfc¥*##XAlS«*fc«flFL 

£&HJfll5g3 5£tfitx.*t3<i:. &ii}ffl<«3 5£5IUT*§ 

©*j»«ttwrs^'r 3 
n*«a¥Sk2 2 lttM^sns. l-t^l w 

annfctt#»^©T. « • 2 oa, 

fiE^T, *fLt>. »3t'*5 

^TttfcaLfcttttT^MIfl^xA 1 ©pigs^irr 
««*^«©*i»s**aE-r*i&Ett&v». 

[0 0 2 5] ft»SI2 3 0lt CMPSI2 0 0TW 
SI2 4 0I1 fttM6«2 3 Ofc«fcoTfti**nfc¥«» 

ft-)xA 1 <zw0aic#eT«a*att«0£M&ttiE 

■T*<b©T*S. u©I-SttMgg2 4 0ll 
S12 3 0HJ:-3TJJfe»an*:*IIW*:'>XAl©W*ffi 

V F 2 1 0 £H*fctt**SM!«LTtt*Bi©itJP*« 

2 4 011 Sfc#gB2 3 Ot:J:^Tft!i»Snfc*i#!> 

1 ^tBt57r-V* 7 0t, ^agfl^XACSflf 

*Bfffc3t*HHIfr-&IBW* l 0 t. MS©ft-f>Jltt*> 

6of»a3tt**m-r*<ftai»3 4 swr-sawH*** 3 
ot. spttta«3 4 3&»6»6naH*m^*«kauTW 

*««n4jBi?9!2 4 1 iT«i«sn*. a>tf3.- 

^2 5 0(1 *MMs>>XA 1 ©WfcffllC^TfiStfS 

Sfrfc^fc©-?. CMPSfi'2 0 OC44WSB2 0 4, 
SffilJ¥&tHg«2 1 0©®a^l£2 12. M - AMttS 

2 2 0 <D$m^WL 2 2 1. iScfctfii • S#J&£3£fi 
2 4 0©$Ag^©2 4 1 t*y h7-^^L-T^i83 
n-5o 



[0 0 2 6] LT, 3>tTi-^2 5 0 l±. CMPg 
B2 0 0<DUmmWi2 0 4*6CMPS12 0 OtC&A 

%.isntzmm&ft (w*ffitt©*»*A,»tt©««, «* 

RM*ffigB2 1 0©4QJI^g3:2 1 2^e*lf^7IA 
• I^tSB2 2 0©jaa?©2 2 l#><S}fe?$OT©ffl 

SB 2 4 0 ©«J3^R 2 4 1 ft* & ftgM$©ftll©9F«fi 
K#ft*-*«*>MWBf©*»6©flMR 0**(l&a*«SiLfc 
fi«fflf« ! b-&tr) *W*B©«l*5 s -i'S»*;:£:a t T 

1 ©mfife KIJDv h©mfiTietSSB 2 5 1 

sn*. wtc^awt^xA i ©w*Bfc»^-r*«^» 

#IlC-OViT«, XA 1 OWPfidtS C 

1 ©¥&T"IB1ggB 2 5 1 Kl»ttr*i 

[0 0 2 7] jft*. 2 5 2ttT-fXyHf*^«^ 
n5gSfST»5. 2 5 3 H^SBfiHat^M* 

"em&i£nit\i]¥srvtoz, 2 5 4 »^i«itt^>ism« 

>lfi-^2 5 0«. 4*2Ji#£XA 1 ©JtM£-C. 

«^I2 4 0Tr«3tsnfc«»©w*mKifipaE-r* 

©*W^M*t©a«, ttfc'sy K2 0 0 ©&£££#£ 

©2 5 2ic«^-r-5^t^T^^. -£-©*£*, 

tt. «*^8k2 5 2fc*wSftfc**«:.H.fc*«S. *BiS 
©$S£*H"e**W**fr**tJEU tffljfig^nfc^ 
ffeJRHT»*W**fl i *A**«2 5 3Sflt>TA*t 
^>CttC<J;t?T. □>fc!a-5'2 5 0ll j®*©^RS1ff 

fctt-t©W**fl=*IWWiK«2 0 4C7-r-HAy*t 
-So -r-5t©JPSB2 0 4«> CMPS12 0 OIZML 

iss<. wj»s*ff-r*^t*«T**. ^«c*3. ±ib©i« 

^RS©^^BT^-5W«*f ! t : **^L'fe^ 
Cl©«l^7'J^UXA$ra>kr3L-^2 5 Ort©*^ 
{C^A^LTl2itUTt3tt«, 3>hfi-^2 5 0« 
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[0028] ^tc. cMPg§2 o o tmmm^tamm 

-T-5. 08IJCMP8I2 0 0£3SfitJ9&ttgB2 1 0 

tdO^X^U/tlESS. i9«CMPgg2 0 0 (CO 
HX:^L£:l4*I0X$>-5. CMP (Chemical Mechanica 
1 Polishing) gB2 0 0te, W^ftj 2 0 4 #31 D tttt 

e.nfc^5^><hii?«n^w^^2 o it. amzx 

©7Ktt/W^a£ttii&^© 2 0 3i, «W«*tT££¥2»# 

oaiBUBTRiian. w*ffia#fl--£sn* 3 

A7K2O 2 tT«$n5 ( 0F*££2 0 1 
»Df*W-&n&W*ffi2 0 4©*BifcX7U— tWtftl 

0 2fc±D#¥*#tfXAl«3S*fc#SW*ra:fo&f't 
#U 0 1 OiHEtW*^ H 2 0 2©g*E 

tlCiSBfeS^t^utlCkoTfi^IA 1 CD* 
BC»LT*SBoilfj|#ltSft4!:ii:a*. ftJfPg 
«2 0 436»6©l«»«^fclS^T. AioaffiS9f«^ie 

a*-?**, teat, naiffk:*^Tit wifiSi 

Ht>©) 'W0©$OTS'\-.y K 2 0 2 SriS^lHie 

(JWfrWKltt, M^.«6 0 r pm«fc 0**j5cISHE:«S) 

a -a-. mm/iy\*) t<Dffl<Dfet>& 

(m#tt)lZ\Z, {sjAfcf 1 0 0 g/cm'J;0^ 
ftff*) t5. fiaifJlt6V»Ttt. WfilSStLT'jN 

©) *JHV». 9f*0|R9F0^y F2 0 2«fij£lBl£ (ft 
{fclftlcti. M*.t;f6 0 r pmJ:?MN3&EHEaS) £ 

(:&#!$ tctt. flIAtfl 0 0 g/cm!iO/J^ft 

[0 0 2 9] BP*. ffiffgB2 0 4ri*5©IMMB*C£ 

V>X. CMP8S2 0 0t£<fc Qlrsb3<st>*>nfz±3ifrtz 

d=N/ (2 n • (1/A,- 
&/£U Ntebf-^&g (1/A,) ^SK-ftti 
(1/A 2 ) *"COIW©i;-i/OfflftT**. 

•5*6i^K©H*f^X^-5. fcf>*-;U2 6 2 

#&jg«to> mm^®>2 1 2Kij:oTaT.t:ittWT*a 



•EPIHifcfW-) W^Lfc&. ilA 7 K 2024202* 
©&M£X±#£-1±. W*^v H 2 0 2 fc£8fS*lfc¥ 

w^xa 1 KttzKft*»itxw*ffi**»b. *a!-r^> 

3SK«ttHi^y K 2 1 1 £J¥AU ?^KJ9^ffigg2 1 

d-x. 3£KjPttmgit2 1 ofc±o«j6$nfc«flwt 

***Bf3e*(caUTV»nt3W*ttl»7U. JBLX^fctt 
n«. J!ll¥g2 1 2Kl«J:-3XaitJ»*6«*fi«2 0 
4ti7>r-KAy^-r*^tK:J:-3X«li8«2 0 414 

39WJM*»s-€-©«©w*»*M«jiEiiiu ccsiijsn 

JfcWfclltM©** S CMPS12 0 0 fc«wr * CtK 
J: -5 X3¥fch5 $ nfcW*«FIW« 6 K -5 H £ left 

*. 010 a. swKjwftai'sy h 2 1 1 ©» 1 vmm 

tt, ADy>7>^4»6*)SSnft3tI2 6 1 tj«3l6 
m : £Bl$.T2>¥>-fc—)\'2 6 2 <ttf>*:-;U2 6 2*>S 
tHSf Ufc3ttSH«¥fftt2 6 5fcjC«LTiMM*:"*XA 
10W*iBJCHa»-ra*31£l'>X2.6 SiiOftilM 
A-7S5-2 6 4 t0Jf*?2 7 1 ^ttft 
U>X2 7 2tJ:Oft*»«**3R£. &aB2§3 3 4<!: 

fcf>*-^2 6 2»C«tS^jS©« 
tt, I)61/>X2 6 3, *MI#2XAl©W*ffi (*¥ 
SfcMt) . A— 75 9-2 6 4. IU#T&7-2 7 1 
TtmU>X2 7 2fc«k*)«kta»2 7 3_h{Cig#$n 
5. Jlffli. ^jUcDjSSSJcIsIJt^S 3 2 \z£Z>m9i 

Lxtzmzn. mi iK:«TJ:3fc«#a<*aisns. 
b 1 1 a. &fflgg2 7 3±T»itixT*manaai[*K 
»-r**fttH«»**-r. hi 2i4. &ais§2 7 3±x# 
3tbxtttban-5i/jft*ic»-r*ifttijie»**"r. 0 

1 1 w»^-tt«IW4^ftAtrb. 01 2©«^tt«ltt4 
l/i&SAICbfc. 01 lfc^-TSSE^Xtt. ftSAOfi 

1 2 {c^fiSc^xtt. feX<ofi:BXiS^©lf-^fifi 

(ffi^Sfc««S/jN»firS) Otry^^MHTffi*. ft 
•31, ?5K^»d©^m«. ^Jc^f (ftl) ^{Ccko 
Xfftii-r'5 i 

[0 0 3 0] 

) (Si) 

[0 0 3 1] 013 fcantffffl£tt*4fc®0rSBI€?i% 

J4*T*A^ — > 1 3 1 ®±fCiB^/t^-> 1 3 2 (3 0 

xmt&mm (s io^) ©«e#iK («Ta<ti» 1 

3 3«^tlfcfc«TJ55. ' -X. W^fCtoXT 

a<fc*nfc«iuii s 3 (303) <D»mizm&znfr 

%2 6 5«. ffi^M <tt¥@fUJt) 1 3 3^SBJX&S 
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tcsb. m^&tm 1 3 3 ©*®, umn?-> 132© 

±g£ (±E) . ffi^/1^-> l 3 2 ©l£g&© 3 jlffiTfc 
fcfLT&ffi3§2 7 3K/K. I^l&lcte, Tifi/t^->g 

S£^]&-r-5. £©^, £©3 0©ft3S;W£U-&^. 

0 1 1 izmLrz&mtf&itiznz. fEot, d©&m& 

i(Jdl, d2, d SOS-pcD^SSSTJ^iUfcT^ 

(ftffi) Z,(Dfrf&(Dtz#>\Z\*. 01 2 

FFT#©7-'JXfPtffT't), ft*X>h 
J;plcS!lS^©2 1 2££9J3&&fi?#r£LT#gf (# 

jg) u. z\<DftM-2ntzh<Dfrz±tz (SU) s:^*^ 
[0032] &±.(Dj3mT'mmm\tMmmizstffl~?£z> 

ntcto. se^iijftsft&ajrtM^icfrs. e©« 

A/v-r^^©*!!!,*!^©^ i 2±-ca»jW(r^^n'5. 

@151t mS&m-tfitii^y F 2 1 1 (Df& 2 ©SU£0y£* 
TifiEiT*?.. flT6, ^igffc^XAl 1:1*5 l^TSF^ 
SUJgl 3 3 (3 0 3) £STItlxT¥iSft;-f3l§£. JiH 
*6^1 3 3 (3 0 3) coTfCl3^/t^->l 3 2 (3 

o i) ^pjwtc^^nxv^. '&-ot. mmzntz 
mmmmm 133 (303) k# uxjHW3t 2 6 5 £n 
wifcis, afluwtiBwanfcE*^^->i 3 2' 0 

0 1) TWaflT&^W&eSrLT, Jlffl&ftffit 1 3 3(3 

03) frzftitznrzfcttfttfnzn. zvftft-zntz 

3t$r^tiJS§2 7 3T§^-r«.di«C«i:oT. 01 II:* 
T&ottm^Z&lii? Z>z\tifi-ZZZ>. f^T, $asi¥ 
©2 1 2tC<koT. 01 2 fC^f flWKUemT SetlC 
«k^T. (8:1) iCCS^TSMJ^S^SaJT-SCli:^ 

tt. FFT^w^-Ux^flr^fitfcx^-hatf-fe^© 

[0 0 3 3] B16it BUKJPtttti^ v F 2 1 1 ©MS 3 

©SliS^J^^-r^fiKET^^o £©^3©*lfiWa, S 

1 lefcl^TJiMlftlUlll 3 3(30 
3) ^ffl^LT^ffifcT**-^ JSIBS&»B£l3 3 (3 
0 3) ©TCE&A^-W 3 2 (3 0 1) *WJWtC 



M*ftTt>«. BUKJSttffl^v I s 2 1 1©&3©£1K 
«J4, ADy>5>7 p «^6«J«*nfc3taR2 6 1 £j& 
%M*W&? )V2 6 2 ttf >*-)V2 6 2fr 
6aWUfcJt*l3£K¥ff>t2 6 5fC3C«UTC©!(IW3tt 
2 6 5 ftflftUi/A 1 OfFASnfcHMffilMltl 3 3 
(3 0 3) K*fUT»**lSl^6HHfr**3tl'>X2 
6 3 tiOtt^HIW***^. jggtU>X2 7 2 «fc Dft 

fflg§2 7 3 £7&»S8l(£StlS. «EoT, W^SnfcJlH 
MIKK1 3 3 (3 0 3) fcj»LTjfMJ!3fc2 6 5 SHBWU 

3tB. afliiwfcByyanfcE*/'?^— >i 3200 

1) #[h]#t&^©&B£ LT. ff»%iI13 3 (3 0 
3) #&#3tt3ftifcE*t3ttiW»Sn, ^©»3t*nfc3tt 
^tk>X2 7 2JC«koTi|g«SiJ-, £©S£&L/i# 
3tt«*«lffigg2 7 3 TgftT S^t tC«fcoT, EI 1 1 \Z 

fg2 1 2 iCi^T, 01 2\Z*-rm^lZ$£&TZ>Z\ii 

{Cte, F F T^O 7- U X«^1>CX > H □ tf-Sf 

[0 0 34] 017(1 jaJKJWftta^y K211©*4 
©#WEm^-«/£0T'£><5. int. SflMMftttt'sv F 
2 11H. afe7ti!i3 3 1 £, A-7 5 7-3 3 3 £. 

#>5xAi©0T£H»::Hg$*U ¥a*#^XA 1©W^@ 

mw-mitm) j:o»sn*ia«f3t**ui«3 3 4±ic 
e«r**>ieu>x u&w>x) 3 3 2t, fe*s&£ 
nfcia»r«*S3tUTig*T««*fc**-r*«kta»3 3 

4 ttCioT««£^ns„ B18». &fflg§ 3 3 4 t£ «fc 

^TttmsnaiasHfcBi 4 5ic*it*ia»f«i 4 6© 

3£«#*£*-f. 01911 Iel*f^®{C*5tt-5u7J[fi] 

5sa»*©^t: 141, 142 *^-r. t«e^T, 

©21 2rt©^tu«c^**»©ailtJP«K:*^|g»r 

^©3SS^ ; i ! |j*Sl^bTlBtiLT*5< etfCkO, ®S 
#t2 1 2tt. ^ttS2§3 3 4T*HlSn'*ia«f«©3ME 

»*36» 6 ±b^ * 'J n/t«*©3aui*«K*i; 

fc@#f#©»K»*K , 3V»x*IM-r*ett:«tt>T«tt 
j¥»&»ffi-r-5et*iT€S. 02 Ott. JSMRJMttfe© 

fc«&©ffi©*jfi«fi i fe*-r«ij«H**. e©sug^j«, s 

2 8 1 ^jt-r-S/hll©^^^ h* 2 0 2 a Srffi^., * 
*©W*'Sy K 2 0 2 fcJ:**»#^XA 1 (C^-TSW 
^tl^«llC±fBK^2 8 1 {C«UTP*fli2 0 4*380 
2 0 1 i©ratc*jtiTW«**fit"«l;'5»c 
W*. H 2 0 2 a fcWS'v-y F 2 0 



(12) 



ifM^ffitH3 0 3. 3 2 6T<&*>t§-&fcte, £©ii& 
0 3 2 6©#M£±ie§iffi2 8 l©*m«i:l«l 

tlSi|Sf2 8 i Kj*-r*W*«t— as*4;:i*JT* 

B£tt«*2 8 1 K»r-6W*«t©ffiHHI«**J6T4J 

^.w«tss»2 8 i c*#-rawj»«ioffiHWff**iE 
IftTHSCT. tt»2 8 it:*fUT3S*u»£W5£-r 
*E£K:J:-3T¥3H*£XA 1 Ki*rr*JMU*£IFffiT 

[0 0 3 5] ^©iftitt, ffiS'sy h*2 0 2 afC, 1/ 
— tf#©3 t-l/> h^2 8 2 t. A— 757— 2 8 
3<h. &fflg§2 8 4<h£ffi*, Wfc'Sy K2 0 2 afcX 

»*nfctt» A-o-^fcawass) 2 8 ncs*b 

TS»5t2 8 5 SrjlbTrJb-l^hft^flg&fb, 
7— A©:2tt&89I£IK2 8 1j&*5©T«MM* (0 2 1 
(a) tC^-T) 2 8 6£&aJ2§2 8 4T*ffit4^*3t 

<f©Sfi3t*£fll»r>, *#*^#:0«fr, 3t-l/>h 

-I'Jl'^ — fcf >7fv — JP % 1^7EOt:>7t>— (^'Jy 
h) £Jf AbTfc&V*. t^T. &aJ3§2 8 4te, 02 
1 (a) fcSK-r z F**«2 8 6 fcg>fcbTtt**2 8 1 © 

38U)UP«fc*i;TH2 1 (b) I'^-f <f *f 2 8 7 , 2 8 
8a»»6n*. ^-CT«lS^©2 1 2(C*3V^T«^2 8 
7. 2 8 8©y7Mfil4Sliit5ii:i:i'3T 1 !£ 

»2 8 1oaWi***«rd:«»Tfi, ■*©»*¥* 

*oia i ic#-r*w**£tt»2 8 1 izMTzmmm 

8 1 ©9F«iS£:iMMi2 0 4 £©MfcW*«tt©J!M*A, 
tt©JB»***<a»**£i&<. 021 (a) tC^T 

tC, 5f^7 h*2 0 2 a©«»C, !f#©3k — U 
>httiH2 8 2 i:, A-7S5-2 8 3i, ^{i5S§28 

fc^lrvrKHLfcjftt, ;:©JIB9iJte***S«fcEflftffl3fc** 
Srlii|Sf2 8 1 <t*f|fOt" S.k'SKKiHbT'b&H. d©« 
mm^y h*2 0 2 a IcXfSS nfcttfi 2 8 lfC^fb 

^5 h'2 02 a*2 0 2' ©&g£T±#£-B\ 
V;H2 0 2 a 2 8 1 l:MLT«*4 

3^W-Ttt»2 8 1 OW*a*ifc*-r*jK>H3ft«**. BP 
■fe, W*Stlfcl*» (^-/tW^I/^cS^a^) 2 8 1 



*X#L&W*^v h*2 0 2 afc*tLT. B8Cwt» 

Muwftffi^y K2 1 1 tmmizu®2 8 i ©»ium& 

[0 0 3 6] 02211 £UJUtiII£©fcti>©H 20ilJ 
Rfc £*-r«JfcB**. £©**««. S 
BWW€OfcftO J Fffa38Wi!S«*»6a:*tt»2 9 1 £ 
XJ$t6/hS«D»^y h'2 0 2 a***, #*©0f^ 

h* 2 o 2 {ci^^^^xA i \ztt-rzmmiimm 

fc-k«Eft*»2 9 1 K*fbTHf»*2 0 4 6BO#tffc» 

Mi2 o i t©iBt*jv»TW**J6-r«j:"5K«ij«-r 

S. BP*. W«"\-y K2 0 2 a-MMfxy h* 2 0 2 
a. e©*««©»^. *i#*WMl:»tsl»H 

##*fiSJ« 3 0 3, 3 2 6T&3*'&tC«, £©t&Rl)t 
3 0 3, 3 2 6©*IH£-t8Btfc|Sf2 9 1 (DttntmtlZ 

TtilcbTfe. w*i#!>z/\ l l:»t4ilfiiitt 

cOi^t^^iA i icft-f 
a<hKW2 9 1 K#f*W**i©ffiHH«jWEH-C* 

[0 0 3 7] £©2SlS«tt, Wm^y H2 0 2 a tC, R 
^2 9 1 ©W*ffifcfclr>TK«ttfc*J:5fc*tti3te*|2 
9 4 tCft LT»»K»**lRl!ft» 6 1/— !f^©a t- U> 
h3t2 9 3 a. 2 9 3 b SJHWTSIIHIttte** £ . 
l/>X2 9 2t. t£M3§2 8 4i$Ix, W*'Syl<2 

o 2 afcaaesnfcim (¥ff&aw*«) 2 9i©« 
mw\z&^Tmzmtez>&oiz. mm2 9 i©»na>s 

«2 8 5£SbT&ai7tlii|2 9 4 (C*f UT#»C(Mi* 
ft^SZJ h— U-> h5t2 9 3 a, 2 9 3 b*IMT5Jl 
ttCi^T. mmi/>X2 9 2fcJ:-3TlS«l*tl*aW 
*«2 9 130»6©T»*MI (02 1 (a) tC^T) 2 8 
6£t£ffi8§2 8 4TttttJTT**J:dfc ; F»3tt#**»J« 
f*. {E?T. &tti3g2 8 4fi, 02 1 (a) ICt^F 

&mm2 8 6^ytvxun2 9 i©38WU»«k«i;t 

02 1 (b) CStflf 2 8 7, 2 8 8*<^e>n*. ■€• 
'TiBI^g2 1 2KM3lvrra#2 8 7, 2 8 8ffl->7 
bMS 15»m-r-5C:i:(Cct^T, ftttR2 9 1©8UJ(JP 

MSr^fe-s ^ £*»ts, ^©sam^^^xA i ir^r 
«»w«tii*42 9 nztt-rzwrnrntommmm^ 

•rsctTSST-^^. ^2 9 lammmtm 

mt>2 o 4i©MK:w*lEli©*W-^»«*»^«E"r*c: 
0 2 0fcST£*«fcH*fc«*«&©* 
^»«©»»***<SW-*Ctfe<. 02 1 (a) 

izTfi-rTwmz&m-tz z. 
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[0038] &,±.mn bfcck o izm 2 0 * j:«a 2 2 tc 
srniswi. w«©as mmu-b) zmm$>izm 

©* R5*i#ft b ft l^Slfc $ tlfeW^B * i** ^- ^ y 

#S«) 1 1:*fl/Ti3 (c^TJ:5(cyv->>(i:Bf«ti 
3:/Di:X£jIfflU;t*&f:::feUT > 03 (e) tC^"T 
*tK&JRR3 1 6i^CMPgI2 0 OTffit -Simc 

3 1 5 75?®mL/t^<&^J : fob<«^tll-r-5J:t^ 

stTi-a. t^T. 133 (d) 
¥##?xa 1 zmm^v F 2 0 2 fc£8rU 

>?XA 1 ©3?®©:feJSBl3 1 6 £W«;£&2 0 
{TfltetlfcWlgffi2 0 4 tOflf«Ifi&©*i^Sffi 
tC<fc-=>TBf«U TgB©S i 0 2 *©t6IWI©A^-> 
3 1 5^§tmb^ct^fflSn^B#^iC*ViT, 08iC* 
-r<totC. b*202£202' ©<£K£TJi#l 

3-B-. K 2 0 2 K3fe«PSnfc3&W#2XA 1 IZ 

mmm&m^v F2 i 1 ictojawiiA'*— >3 1 sua 

fc«>K¥S&&ffii£J#£LT#!iiJ3tl. &1S1BI3 1 6 05 
TBS©****^ — >3 1 5**«ffl-r*fc*6IH)t3 1 5 
OTa*6 0KM^ (StS3 1 l©*9;M6IWRftt6& 



i3 1 5©T®)fr"=>tezr<1 



*»©K»3fcUj&»»&n&t». ) <h^SSE*S/1^->3 1 
7&£V*ftlMUK3 1 5©3Effi^£©S*f7fc£:©^l£ 

ic^Mff^ffl's-y H 2 1 1 t UTH 1 6 tc^f fl$3 ©H 

[0039] act, a • mmmo^^mm 240c 
o^t. 02 3~i2 6&m^TMftmzmw-?2>o m 

2 3«. *$£W\ZW>Z>m • S#J^©:*Pfg&Sgfi2 4 0 

©is 1 <D*}g#j£^-r«j£0T&'3„ d©ss 1 (D-gmm 

ti. 7;U3'>1^— tf 1 1, f-Al^/t>^ 1 2. 2 
#©lfe&fel 3. flBfc*^ 1 4, MJtSH^l 4<DMft 

5. ->u>k>j*;u 

«©*3tU>;Cl6, AS*Sgl5JS*8M*t 1 7=fc08tfi££ 
n-58PJ3*l 0i, K®U>X3 1. il^^3 2> ffl 

3ot. 2ffift;iHite5i. j^g^nigs 5 2 . ttaiie* 



•fcoawsan*^— *ffls*2 4 1 1. d-x-o^- 

7>o-r^>^S7 4, xyzXf-/7 1, gfb 

f-/3>hn-57 2 jco^snsxT--^? 0 
£«k9*js££n*. fc*, ^-^©S* Uas^ik) 2 

4 1***t53>ea-^5 3B. WSJB©^ >£;l 
-^2 5 0 h7-^S^l/T««Sn'CHS. * 

-r, cMPgi2oo -ew*3 n-c4>& < t hfofrmm 

2 3 0Tft&£nfc¥9Mt:9XA 1 \t, m&$iW.2 3 0 

>^#©7 4 fc«k DW«BS-h«fcfiH*Tx y 

[0 0 4 0] tbT, ^«e>3>tfa.-^ 5 3tC*fbTA 

hP-7 7 2 lcJS#;£*U xy7f-y3>hD-7 7 
2©#JftllCg-3#. xyXr-y7 l^xyCM^n 

*. £©&. ssift^m^7 3i;:'j:aiftHii&*KUS:? 

< zXf-^>hP- 7 7 5©*flHfc<fcO» -htBxy 
S(C-&t)^n-5= HKfJCx yXf- v3>hD — 5-7 2 

©ffi*«, ffis^jsiHiK 5 2 cai^n, &s&s©*gi 

©fft«fcJBV»5ft*. ^C1T% S»jji^m*7 314, 

[0 0 4 1] x y zXf- v»7 l±CiI3nfc¥i# 
>i7X/N 1 ©W*S±H«*Stt«©&K**?MEb!&*»J&» 

ip-fe, 7;^>U— If 1 l3&^JWWb*:3tttt. fcf-AX 
^A>yi2tt'-ASA«^n, 2#©li£ftt£ 
1 3«rjibTRifc«fflR<l7t^»$n, ilTt^l 

;n^>x«©«3tu>xi 6T«*ttKjiwtanT¥i» 

#:^XAl±©¥«YfcanfcWJHffitcHa»*ti*. ¥^ 
fr^X7M©W*iS*»6JttBLfc>l6tt. ^mi^>X3 1 
T*^^nT(H^*^ 3 2*fcH/*J:tfSIB7^;^ 

3 3£jiLT&m3§3 4 {C«t O^ffl^tl^.. W6, 
^"?x;n i ©W«ffifcS* bTlH3ttU— tf3tt3&***»*lSl* 

A 1 ©W*ffi**&©*aBlff3tejWaM&l'>X3 1 
rt , ^^^cxa 1 ©Qf«e«t«l/Li£Jim«UHR3 0 3 
©»£. *OTCl§/^->3 0 Hfim£t^t.\z 
J;D, ^©«IUS5{CiB«^nfciBISA^->3 0 

comfLRm^mytm^3 2SfcttSM7^M3 3-? 
aytb. ww:fi/\ 1 ©wjtraw»s»£-r**ai§i«T 

3tKlJ:*»€«AtfUX7-fe>U- (CCD) TOUftStl 
fe«IHiS3 4-C s §7tL-T^m(i^3 7*tB^f *. d© 



(14) 



tfo.-^ 5 3A»S©»^fc*^T#*Wt2ftT¥il*# 
tfXAfffcfctiilgJM^'J 5 4fc*IASttS. 
■>l/MCtt4*nfcW6W![ 0 ^© 3 8 TSc^IRoT 
3>Ka-^5 3*iaC*e*J«I3»5 2KA*-T*C 

< h#¥»# , i»XA«{;:&ffi££m* ; &'J 5 4fC^^n^> 

T^^IAS. iiifcttlfi&w^&ft^xAKSoT 
09, Sfcttny hJMfcT?©. *MM*tfXA±K$B£b;fc: 

\Z<gmm<D^>¥z.-i!?2 5 0JCtl«L-TlBtgeS2 5 

i jraE*ai4-fco**#a2 5 2 ntfcT 

fctePy hi£tefc©¥##:^XA±fc:38±b;fcflK>*8> 

>tT 5 0£*#UTEtt»«2 5 1 tEttS* 

fc0*^#©2 5 2 C^$:t5Ci:tTtl>. 

[0 0 4 2] ±E*fflS3 4J^S#&ns^ftaifc»©— 
0S<£:B2 4{C^-r. 02 4 (a) (b) t'te. 

xa i ©s® mmm) izmmvtzytv-A 1 o 7 £^ 

T. 02 4 (a) ttJ*tt«a^CMPjffla«Kl*iV>T* 
® (W&®> IcSSEn*** 02 4 (b) teB3S 

n**ft < *«4 1 a*#«Ef sw^s-tn-tns-r. 0 2 

4 ( C ) . (d) K:-tn-€ f no»-&K:*w*i[aJt** 

WS3 4TS3tbT#Sn*^ffl«^^l 0 9, 11 
O&tUT* i^5T. 02 4 (c) tC^t" *®©®7ii*l 

\zm-3<mn&M 1 0 9 1, 024 (d) ic^-rssic 
#tt-r*flre»Rtt4 1 n*t*< mm&rn 1 1 o^sem 

-f-5i&g#&-5. 02 4 (c) . (d) fc:^TJ:3£c{I 

^igj^i 09.11 o^ffl^nna, jg^ftMtti 1 

UlStSiiT. <S^g^£:®ji!n«h£ESiJbX& 

m-?z>z\t&-e&%. ba>b&#<=>. wiciftm»3 4'fc 

H24 (e) . (f) l:ft<t5l:IStltItS!»«!: 
<DEgiJ*it?#tC< <&S. 02 4 (e) . (f) Ttt. 
*ffl»3 4t±oT««0«»4##«#Snft*l 1 
3.11 4-eftfflSn5fcftfi»WCffi^ ! »4 1©« 
*1 14*»/KS:D. *©*S*flM»»tt«iS3ltniE*J 
LT^m-rSdt^T^^t^. Oit), *® (9f£®) 

±fcaasufe4:*©*a»3 4K«fct>T«m-r*H*© 



WCtt. fct^tt. 8-f >^9XA©**l^m*3 0g> 
&ffl#§3 4ibTUx7-t>-9- (CC 

d) *4HHfc*r?*MEu m^wyyv >?mg.z 1 

4MHztL&«^ &HJiB3!l©lM'*S:. «® (fflg 
®) ±fcjftJfbT7 tfm¥*fr*jK>»3fl«**. CCD 
S#©B*tf<X#WAtf 1 3/im¥#£bfc»£. ** 

«ji/>X3it<t^M$^i. 9«K:-rnaA 
[0 043] ®3iEn**a-r<5«-&tt» 024 

(c) tc^-THtti 1 2 tr-r^^J;^. IP*. CMP8 

f2 4 0T-&ffibX-*>*Ui&V>. C^T. 2 ^bEgg 5 
1 te®^n©«^£t8£-r3fc#>T?&0, *fl/'b2i 

'««*£fc»*63-&T*ffl«** ; e , J 5 4{Cte^Si*X 
fc&V>. £©«£■', 3>hf3.-^5 3tt, flWHS*;** 
•J 5 4(CtSiW$nfc7 f -iS'*^mT^t^J;r3T¥^ 
9XA1©«® (VFAffi) ±fc»*Ufc«©**StiJ: 

(lMkT*?T"bA^) *, ffiffinsfctti-rasHttb 

xJHv>5;r <tx-. a5SVi«®^ncD^ 

^-©i^JH^^©^^ 
-^2 5 0 £rft-LTCMP&M2 0 0 IC?^ — KA*y £ 
f5itl:<t-3T, CMPSS2 0 OlC&UX. mS0k 

[0 0 4 4] 3>K3L — ^ 5 3te> tiUWigm*^ 

u 5 4fc*«anfc*s»#»>xAi<i©«kaiis* <B3ffi 
025 ( a ) tc^-r «k ?\zm4o tiamtsc©asK vit 
(b) fcas-r±"5fc»«4 i ttjiSM^bfe^T-ttiia-r 

3tt, *#*»>xa 1 file. ii»«anfcH*f-i' 

T*I#9l/\ 1 ftOiiWDtSJWJbTttmiljR^^'J 
'5 4C*llit4i:t*«Tt. *W#^XA 1 ff©«©*k 
©«a**plflgt*:*. fib. ^.(D{/)V—Zfit<D9SM\iiS 
■Tbfc^ltWfflT*St«[Se>-r. ¥1^IA1« 

(±®T) ©{»gP©®«*ea-r-5»^{C(i, 9)\r-7 



(15) 
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tl2>* Zt>\ZZ.(D®M\t^> 1 £3--$' 5 3\Z£.Wy h 
mz'fitto tmWVtztf, #ffl©A-K?x:r (0SS) 

[0 0 4 5] JS^bfcD, ^#»CjeffiUT^-5B 

1 9 - > lC*f b T Ir) b 5 ^ )V & b T if)V— ~f It? 

*>-5*ttaiMfcft©*ttb;fc. (s^^ttwiwtaiu 

®^n£t8*bfc«*§t::*fbTA-K 

^XTT^l^tf^T^tTlfcltilS**^ 5 4© 

tt. XA»K. ^ffi^^'J 5 4Kl*MrtSft 

2 fiUkili&'r— *£Stttt LT, 0 2 5 tC^fci: 3 (-> 
iffl^atC «k 0 »«*BiHUT*jlttlC#tffc« 4 0 

S[fDiOSi4 l-C&S^WWJtSfr&W <*4 

s^4 i t we snfct 2 wra*?* 

— 4 KDMmS f Sr^&T^J©^^ 

wit4©tt. Ag©wje«q»a«»fc*£#fc. 

ft/tHHST?**. i 4 5*. tftffll**;*^ 5 4fr*>m 
(ALT. ^^h^^lTflfflCnXfa-J-Z 
5 0 {Cft^-rSdttCkoT. fIffl03>ea-?2 
5 014, «©fg£#iH£#Mfc©fg£ttffi££EB'JbTifi 
b^t)CMPgH2 0 0W$afHSH2 0 4*»6 

•taftoHHT** cmp ssswr* - ts&**a 

<, *JWSB2 0 4»C7'f — KA*y^-T4Ci:^pIflgt 
rniCioT, CMPgf2 0 0H tt*f£B2 
0 4*»5©»^'*fc»4ftlWfc:S^'r, CMP*fr*#UE 
tSutili^T. ^iSffc^XA l ©ffl^Sfc^g^ 
<D5£*k&M< bT^@*Oft±£*fct";i£a«T!trS. 
£fcCMPgM2 0 OjW^frWig^lCffi^S©®^ 

«©&2EgB2 4 0 ©$0,3^8: 2 4 1 J&^^-©flf?g©Jfi 
tt£MUB©=l>l£:i-$'2 5 0 t^'bTSttSi'Sfc 

[0 0 4 6] ££31?. f«#f>iyM±0¥aftSft 



fclflil/Ttt, El lt5«tl^ia2Jr^r<t-5lCi2^A 
?->3 0 l±C»Hffl|3 0 3#j*e£3ftT^*«G' 
t. 0 3 (e) :&J:tfH4k:jRT£'5K:*« (*ffi^*£ 

«KT»ritSftTv»*»& , b»*. ) 3 1 1 ±.\zmmm 
nz-yz 1 5,tEl/^->3 1 7 L-hWfc-znx^ 

Z>m&t, 05 (e) *5<tl^06 tC^T«±:-5lCS i 0 2 
*©»IW/ , «^->3 2 5<hS i 3 N 4 ©A^->3 2 2 

n#£bT^-5. El 3 (e) *«tr^0 4fw*-r«'&C 
tt, W^ffi(C*fe^MA^->3 1 5 £mW** — >3 1 

— >3 1 5 tE»/^->3 1 7 £te&®©£tt^**ffl 

>3 1 5©afffla»6*4"r*iikaig#T>ie**iH»3 4*« 

>3 1 7©«®*6*±-r**ai3lff*S*ai»3 4# 

§3tbT^e»ns(s-^iftjgt©rafc*jviT^a[*iffia-r 

SCfcfc&S. -tUT. a>fc^-*53tt, *£tBS§3 
4A»&f§5n-5ffl#3 7A^ig:I-'^->3 1 5©^ 
W^E^A*^ — >3 1 7©««£**iJjgU E^A^ — 
>3 1 7©««*&ttHif§3 4fcioTff6ft«OTK 
*fbTte2ffi-ffc;lHlB&5 1 t»bTit5^PBfii*»:^b v l6 
WI/W->3 1 5©«**»6lfta«3 4Ci-3T»6 
n4«*fc#L-Ttt2«tB»6 lfc»bT«W««£ 
RffiT * £ K ± o T ffifcn J: -a T£ E * fll »* 

j)mmm^i7->3 1 srownttBi*/^— >3 17© 

**ei»bTW£©l6l«iIK3-fr*&Brt*a<&. 

«fc-3i»T%>, mmmrt?->3 1 5©a®tc^±bfe 

«^6**-r*«a3tt©3l*»4. fi»/t*->3 17© 
«HfcB£Ufc*j&»S*£-rs*a3te©3**«fc 0 *>i3< 
ipWflc*^ tUT3£l»©**©f4. Wtfibifcii 
0, E^A^->3 1 7©*ffi«C«£Ljfc«T»*fc 
», WW/^->3 1 5©*®tC^*bfc«fCO^T 

1 5 tE8/^->3 1 7 tl£Olvr|!^&f&SL:7fc&g 

n-s ^ t. z mm \z& % tz ^. 

[0 0 4 7] <hd3T. ±s&mmX'\t, ®^ntC<fcoT 
*b^«^*?B5S-r-5fc*tC «6IUt^^'->3 15© 
m%t.t&%krt?->3 1 7©««tTrW«SSE^.S±'5 
fcbfcjfi*. !6Wll/^->3 1 5©*®{C^±bfc«tC 
OViTBllTr#ft< Tfe A»ntt. ®^1C§5#«<E^ 
A^->3 1 7©*®K*±UfcWffift£»f*T**i(& 

3IC«fc-5*6^mA^->3 1 5 0WtSH/^->3 
1 7©««t©«ft*J:lflatt©*3e* f ^fii:!6:*. & 

±sfc93LfcJ;5£. El 3 (e) *3«kt^EI4 \z^tm^\z 
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Z.£tfv!miitt.2>. 0 5 (e) *3«tt/ia6{C^-r*-&tC 
tt. W*iStl6«R^^->3 2 5fcS i,N 4 «3 2 2 

5*>S i,N 4 fl3 2 2fcJRE3ttfc*#bTEJi;j:3fc#tt 
^ST-td^oT, 02 4 (c) . (d) (C^-r^-p 
ftHtti l ifc«koTlB5Snfc«fcoT3i 

ft^jfcis&lCgjfcSns©^, 16 iX^f <£ "5 t£ S i 3 N 4 
JP3 2 2fc«3 2 9a**£Lfctr»H£T*a©T, -© 
«3 2 9*«**K:«klijT**J:'5l=. B8ft#©!&££^: 

jt-rn«&v». H2 3csri-»**oxi8* 

3t»fi 2 4 0 Kl^WSBBWJtOJttWt LT14, 7JI/^> 

(^'J^ATJl/Sn^Allt*^^^^— !f) . S 
HG (2^cffMtt) *ty>7>7. * 

[0 0 4 8] Sfc. 5ri7^M3 3, 2 «■© 1 
13, S^ff 14. 3 2tt&-rUfc&BT?ttfcl». H 
ft6©7-<Mtt, ft1fe*SW4&H& 
tt^fclHlifi^tK©^^^**)©"?**. 

mm) ©Bin^gjssn. 

ffl®ft*l^±$-&-&^t^T?^«. j£!c. Pfilft (*# 

Bos^nsrSs^STifeffl-rsci^-c^r*. cms© 
H»a. wmznz^tt&.mzi&uxmiR-znz* 
v>t-$>z>. S2 6i:ii m 2 3 izfn-tm - &yom<DXf& 

&fil£fi2 4 0tMiT. JHW*2*lSlflHWK:b/t»-& 
Sr^iCWtC^f. 0 2 3 tC^-rHSSfclTte, 8891© AS* 

ffijcaa&^ifi] jc fiUTj is] £#o<san&si s n&a £ n 

•5. -edT02 6 [Z^lsft&vlZS.WZ&fttl.Jjft 1 0 
1. 1 0 2, 1 0 3. 1 0 4*^^*OTtSi:i:t± 

ftfc2;£iRji o i. i 0 2Tt>in. tfclftx-av^ 

|Sjt>-^se>T4^|S]l 0 3, 1 0 5. 1 0 6. 1 0 4Tt> 

av». L^bJ4**6»Bia>t*2 (107) s-nsa-r* £ 

H3Sctt&»5»4. jfefc«Lfciftft&2^**V^44* 
[fiJ^SSb^. ifc. 02 7fdl4, 02 3»C^-T«-S 
*Mf©^Hl&*g«2 4 OtC&^T, ^*|BJ*^M^T 

s^ftsr^-r. zwnm&M* ytmi 1. tf-Ax** 

;oyi8. 19, OH^fcS^— 3 8 

jfcsnsjiWBtt***. *t*u>X3 1, m&u>X3 

7, «m«3 4*D«J«an**Uttfc5**£, 02 3 1c 
^"TX :&J;tf5*— ^*JS*2 4 1 J: Off 



[0 0 4 9] CCD*ffifi«JTt4, WfSi:J;i9*ift 

< oivjfc3 7-3 scto o*E»jt««ai*sn. 4ft 
*»to*©fcK#&©*^©** , 5 5--3 8 4i?t 

tot. X-r- v'SKtex z 6>X^-v*£ffll^T^ 
-5. fc-^A,, 7>^— v*t40 2 3 tC^Tx y z^f- 
5>Tr»oTfc**«&IHn-ett&V»©J4*3STrt>fc 

[0 0 5 0] « • Stt«©fc(l&lftSE8«2 2 0© 

fkffimz-D^x. 02 8~B3 i &m^x&#mzw& 
tz>. z\(Dmmm\t. cMP8i2ooTffisnfe* 

igfl^XAl te*Sfc*f^e2 3 0\Z&-oX#L&-?&'£'V 

t4. *ifct»*anact**ijfflUT, *Wfc*v»TW 
8«, tt+TowajBioift^siii^o^PissttaiE-r* 

41 • »fel«l©*:R&tfc2E£B2 2 0©HMC«JSr^^fc«BS 

«ij£0-c&-5. zonmmt* H2 3£«#h«£*j* 

»3©M*©*fc¥3J4fc?x/\l**|fi-rs;* 
T— 5>7 1***., 0 t±« 3 CO^-filtCiStt. 4ft 

ffi3%3 014-5T— ->>^3 6»-*fl8i>SJ:5fCfiSj«-rs. ffl 
33M*2 4 1 KOWCte. 02 3<h[?ltT*$5. $Eo 

t. mw%i ofrt><Dmwm3.mwmmi szmvxm 
tp<D¥mfro^j\i<D&m (mmw) twtu «*© 

^ift|?i/M 0«9^eottSL3tt«ttttt^lS3 5 £il 
bT^tti^* 3 0 T&aT*. ^«^9xy\ 1 
IC^ft-rsfcftfXAtlRll-rsXT 1 — 5?»4H^T, ft 
jtbfc*#f*«>XA 1 IC^fL, JHW3tt*» 1 0 t&aft 
^3 0 4^51^1*1^^, ^KI^t 1 — 5?*- 

[0 0 5 1] ^©^ffite, W*Snfc*«#l>X/M** 

a 4> S n % fc «f> d 4 1 tc^ST * -a t ^5 

1. 4 6 0 2O5«**fflV>fcl^ SfriLTfetA 
14", JB*r*l. 5 8 6©TXU>, HSr^l. 4 7 3© 
^U-fe'J>, JB#T*1. 4 6 0 7©4ifrffc0?iS^ HSr^ 
1. 7 3 70^3-W^>, ®«f*l. 5 16»t^ 
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JB#T*Pl. 4 8 a*(T^ 1 - 6 6© 

a-^a^^l/X JBSf^l. 50 12O^>f> 
mtf%Z-*>tl2>. SI2 9 IC^SMd^i;T^^)^WS#l 

JS#T^n2 (nl>n2) ©igff i'T^AWf *f&. s 
in02=(nl/n2) • s i n 0 1> 1 <h&5. 0 

[0052] E13OIC029 tC^-f^ffiT©^^:^ 
Pil7t4 7S.tfSfil7t4 8 ©B#©fii£^-n^-*n^ 
t. 03 lfc, glJcD^M^JSr^-T. ^©SlJgWl BPJ 
118 &ftVyt&¥m&'5 XA 1 ©:g®©:£®&av>« 
— aSfcRHW U 4ttH£ 3 5 £r:fr Lfc®*££ 2 #te 
©8iaj8§3 4±lCijg&U'>7C3 1 K)f&&21£fzffi}$. 

£©:££#©&tt£JB^*££K«fc0TJfc a* ;?->©# 
#£Rtstf--5fcJ6, t*ffi©H*-tf--f x*£*£<-e£. -© 
J:5/^2^7C-fe>+>-3 4£#v*TfcjA^ffi«£— 

fchAH 1 0 0 0 X 1 0 0 0M3?I©CCD 
^^^^fflV^^t 7 5?D>IiT7mmX 7mmOg 

iJtT-hT. &SX'J7£;*:i*< UTfc^. Sit. 4ft 
SEX U Tattle LTiSPli-tM X*£/h£< U &ffl^« 

[0 0 5 3] m • g#>#©*RS*fcSi£B2 4 0© 

fflS^©2 4 1 *&*§S*l<&<» • g^OfcBB&atX— 
^*3<kZ/^^tlfc^X^ 2 5 0©$A3#g:2 5 1*5 

C7X/M©S8ii7-i'>4 0 0 fcoViT©«affln>tf3. 
-^2 5 0 \Z£Z>±mwmz-3^Tm3 2~0 3 9£ffl 

©Mi^7-r>4 0 0 {COViT©ff?iffl3>tf3.— ^ 2 5 
0 K«fc5£;Sf?a^^T©£#:i$ft$J&£^t"iaT& 

©fii7'f>4 0 0lt fts#H~, 7.j\y*mv>&mj& 

's. «3texg. *iixa*xs»*^a:*. ) > 

xy^->^xa (u-^x ha**— >i&sxfi<b$trt * 

6 & -5 EISA* — >3 0 1 ZMfS.-? *E«&A* — >7£fi£ 
Ig4 0 1t, ESSA"*— >3 0 1±£CVD&B«¥K 
ioT»8t3 0 3 «JgJ$T*16MR#J&X£4 0 2 
<b, «E»IWJt»«Xfl4 0 2"C»J**nfclBIUH3'0 3 



©s®*¥fi'fb-r-5fc*(ccMP^H2 o o iz^-Dxm 

«LTiSfe^SS2 3 OlCckoT&i^T 5ffl0X@4 0 3 
i, XAy*«©£JR]«fllxe. l/yXFA?->M 

*6fc*. ) . 4itfi5»f>fl8 (l/yXh/^- 
>1*SXg'b"&ti) *S£D. WBflfMTJPfiftS 
nfc*MUIl3 0 3±CSH/^->3 0 1 fc#jEjFr*E 
»A* — >#riD:84 0 4i, REI8A*— >}gjSlS 
4 0 4T»l«SnfcE«^->3 0 2±Kl*ftlMIW»« 

113 o 4*cvDK«»»c«toT»rit-r*ie«B»j* 

Ig4 0 5 £*e>«f££n*. BPS. E^A*-^/* 
X*§4 0 l*J:aB«/^->»l«l84 0 4K*N»T 
tot, XA>;/*3£fi, l/yXM« ®7tg§B. 19 

f>^8tf* ! fflv^ti5. £fcieiaBUg/£xg4 o 2 

;fe±lWftttK#J*XS4 0 5H:. CVDgff*«fflU6 
n-5. 4 1 1, 412. 413 (204) . 414, 4 

i5ii #xfifc«*snfc««*«»-r*«»««« 

W-T. SE-pT, mW8iW4 11. 412. 413 (2 0 
4) , 4 14, 4 1 5*5te. SA3n5*l#0lA 

ftat#5fti. « • Stt«©*R6tME8« 2 4 0 tt, ¥ 

^^IA 1 ©§¥£51* > 4 0 0 JC&ttafiJrIl©!*! 
(X^rt-CfcAVi. ) 4 0 1, 4 0 3. 4 0 4*64 2 
1. 4 2 2. 4 2 3T?*-r«i:5fC-tJ->^' l J ✓5 r Stl&« 

• ***©*«***-r XA 1 K 

JtLTffi • »«<SO^HSOtt3lE**fTtttonS. 0 7 1C*3 
V»Ttt. I-S«fO«tSSf 2 4 011 CMPg 
§2 0 0i:ioTlfSn, Sfci£gB2 3 OtCioTift 
J*Snfc*MM*!>XA 1 ©SffitCttUTtg • 
R&£*feSET*££»C^lvTi&9!Uifc*\ 03 2fC*5l/»T 

a. ••wwio*ii»«Bi2 4 0B, nm^^>4 

£XA 1 StRSftttn? h*ffi*&ttBfjeott»#tt 

©#fi'5t£ifgB2 4 0H S!&7-f >4 0 0IC*5^T. 
!&g<ht"-5I;f§©Rilt::t2fiLTt>&^. 
#)#©*Pf&&4S&fi2 4 OaftRK*.' iSttl-ra*. £7* 

WfciMH*«?XA l • JMfe»©*tt 

[0 0 5 4] 4 3 011 »fmS£*^fjg&f3:l£5SJ*b£ 

T&S. 4 3 llirX;5'4 3 0 K:fett*«»ttfc4*tt© 
«3lEffl ! a*fTfe3 3>fcr3.-^»K:J:-3T«lJ«arifc«l 
tf^T. 5"X^4 3 0©5!V31^©4 3 1 
H ^Hflc^x/Mftic^tt****^ (^Wflc^y 
70 ©«««J&:4#ttli*S»*Ilt!j(«T?**. tiffin 

>ifa.-^2 5o«, ffi • mmm<Dxmm.^n2 4 0 

©iSI¥i2 4 1, -7^7.^4 3 0©®S^g;4 3 1, 9& 
igSB©*J1SI^B4 1 1, 4 1 2. 4 1 3 (2 0 4), 
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4 14, 4 15 t.^y V y — 4 0 9 Trfg^ccfftTV* 
-5. ftoT. i ffSffln>t!i-^ 2 5 Oti. fX^43 
0©$ag^I9:4 3 l^e.^#^X/MffilC4Jtt-5^ 
ttifH 1 (^#^7^) ©HaWfrWttttflWfc&ft. 

•5= MtC«31ffl=i>tfi-^ 2 5 Ote, 05 

Rg^fi^S2 4 o<D$im^&2 4 l^saifiis*©* 

bTSg£&S©ffi« ! b-S*Tfi*£.t:#T#S. fl^, 

sraxa«fc:*i5fc»£Lfc«*ft4*«fctii-r*fcii>fc 

14. 03 3 (a) te^T&5«jgxafe&A£ft-5iHr© 
¥S#^XA 1 0*ffitfffiE-r**'«»»*4 4 1 £0 3 

3 (b) KStSASnfcft (±S3$.^>KigXgTS!iS 

4 4 1, 4 4 2 <h£Jt!&bT. Ctfl^ tC^ffi $ ft 
fc©teK:A2ft3fli© l -3Wf©xa*v»tt^TOli9XS 
£*SHT3S*lx&« J t»«»4 4 1 tW*LT»*b, ft 

KJ:oT«£bfc«-*ft»4 4 2£*|jrr*. ^ftS© 

*i««iatt. <i • »*•©*»*»«■ 240 ©$as^ 

S241 -Cfr&-oTt>&V». 

[0 0 5 5] HI'S. «aJB=i>fc! 3.-^2 5 0 tt. #5 • 
*»«©*Pft«kalE3fill2.4 0©ffia^»2 4 
ft-SaJigXflffO^tttfXA 1 «©^®fc:Sg£bfcf£ 
±&fi©&8l i b"§-«>£:ft i &©1lNi£. 4 3 0©® 

I¥g4 3 l^e>#eft^>¥^^X/Matc4i3tt-5¥ 

*6.-«Slg*fc. 0 3 4~0 3 6lC^-f<fc'Pft^x 
A*ffi-C©ftftO#«E-T*?-y^ r «K»T*»«*5 L y 

yistt? ? :/ £ t o znm-rz z. 

<h#T#£. 03 4~03 6©§*tt. S-SKitXSH 
*>V>T, jJfJ£©ttft© i M>#*>XAfcm'3T©, »>XA 

©*£fi£ 0 tftfcrtr^y :/©#«* 0 <h©WI&£5; bfc 

t>0T*s. la 3 4 t^-r«-&tt. ■jiAWiciiJ 
x. a^o^arr*^?* w*#?y^t) awn* 

■'raKlflEoTft**? 1 ^^©***^ (lftO'JIA^ 

sw&fts^v^ftfctfrsftflrfr^v^oAfl* : 
»tt©#«rr*^:/ft (mwm^yym *»*jout 

t)S«Kl»Sf 1 y^ , O*S*0 (ltfc©^XA^£t#£ft3 

ftttiii^y^o^ftfcjrrss**^ 1 ^ ^"oAfi*) « 
*^—j£©tt-c** w&. **jHfixs# 

6. H3 4KiR-r5 f -^3&*»6ftfc»^. ft«**iE#K 
«aSftTV»*il fttt*«±fc*AW 
Ht*l«-r*^t36«Tf#. . *©tt***w^»2 5 2 

[0 0 5 6] H 3 5 fC^-r^-&tt. t>XA#ffit4SVi 

t« CfioTWiiWf y ^0*8* 0 <ltt©9XA# 



6»6ft*^yyikC**'r*S«J : ft'5 1 y^ , Ofia* : 
ft^^l/te^T&ffitbTl&O®?. ) JiflSTU 

ftttosft-r-s^yrs (ftttw^y^*) ***m-r* 

lc^oTS^il^>yy©^@S 0 (ltt©£XA:&>S» 
m tHftTLT^SCLtfcjRT. BP'S, ft^s^y-r© 

ot. **«itxa*»e. 03 5c*tf-^Ji'ii6n 

mz. WUiti^ASBiflSTiiiiiS'T?*. ^© 

3 > £3.-^2 5o^i3 5i:*-res^S6n&6. 

ft • ft#»#©XRfr&SSB 2 4 0 ©®S#© 2 4 HC 7 

HSEtt *wa. ^e.ici«^«©ft 

[0 0 5 7] 0 3 6 tC^f tfXAJIMSfctSVi 
T. ft«0#ffi^"*^5/^» (JUMT^Vl/ft) ^ifttl 

■r*»c«oTft««'^-s/^'o*«*o»attTb. s*&© 

ff^EfS^yyR (JMMr^y?"*) attMnUTfeft* 

:/©#«* DfcftftoSSETS^s/:/* {WMSfV? 
ft) fcHff-e-rfc. ^atosTtfrustti^i/ 

T. *«*0*TtfTV»a3FAJHH3&»ft«K^ 

yp-feXSH) Kfc&SJltfc^bT^*. *>U ft^ 

fy^k) fc:W«-tt~i"fc:— «T»ft«. #«S0£Ttf 

t. *ajsjexg^e.. 03 6i:stf-i'^snfc 

2 5 2 

[0 0 5 8] ifc < ffSiffln>tfa.— *2 5 Ott. 05 -ft 
&S¥©£:R&&2giS 2 4 0©^a^©2 4 1 ft 

aajfixa*©**** xA*©«ffiK5B* bfc?g±& 
s©js«t>^ftfcft^i©*«t, fx^43 o©5as^ 

©4 3 l^&«6ft&¥i»#9XAlftlc£(t«¥«ft: 

»!itxgfttc. 03 7i:sti5&ny hfffi-eo 
JMfeWfiFft-rs^v^ft (fttt^y^ft) ©*{fc£» 

y ^co v^T^g^ o ©^b <t wm^f- v 
HT©*«*0©*ft*IICtiJ"raJli:3&«T**. s^jw 
f9^MHTO*Bi0tt. ^ftftW^y^ftiffi 
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SB) T**Ei£«5rr*c:£rt«T£S. 

[0 0 5 9] SfcffSflJ:3>lf:L--*2 5 0KT. ft-ft 
ifefOi)CPfiM8i2 4 0©fi!lS^©2 4 

4 3 0 ©®a^ 

6, «ifixa»lc, S3 8fciS-rJ:"3fc J MM*'>x/\J|l 

tt^Afiitfy h*»&£T! , ftfiK:fc.&'b©i)&«* 
) . *Aa©R£©H««»H-r*Z:£a«T*.B. 

ft) w«a*ttfT*«. *>u £©NflWj&ft-r& 

[0 0 6 0] Jfcfll3>fa-^2 5 0lt ft • £ 
4fe*©*ffi4feiE£V: 2 4 0 (btim^Wt 2 4 1*6#6n 
*ttfiIgtt©¥»#£XA»©aHfc«£Lfc»£4i 
■©a£«*>**fc»4*©1IMi£. fX?4 3 OCffli? 
©4 3 l*»6»6n**»#»?XAlffk:*Jt**## 

*^ vtrnttv?) ©«»«fctttti6*©w«£a* 

6., 03 9tC^T<t'5fCl^— ¥*#SXAlCtn>T<D8i 

XfiE43«fctfFfc*sHTtt. #*li£9£TtfT 
fc. £*>T**. dtltC^O. ig$r 

±AttlC?ViTH3 3~03 9*ffilriTlttfHUfc39», « 

Z £*> ojm-?3b2> Z L\ZW*>fr-V& 
*. «8JB:j>K:i.-*2 5 Ottt. SJjgSB© 

Mgi4 1 1, 412, 413 (2 0 4), 41 4, 



4 1 5A*S, £%>. hl)M&$©H&ftft (« 

^. »»»KH"r«**<b£tr) **A*3tlT. MigS 
tltz¥m&V XA $ tl^Sr-i' t -ttfcBtt. 

H&stHu •eo«««ttjfisito«ffSft4'i i. 4 

1 2, 4 1 3 (2 0 4), 4 1 4, 4 1 5 IC 7 ^ — F A* 
5/i?mi*^f4i«i:*S¥g:2 5 2 

2 5 0H ¥«te*^<hLT©#@£D£{£T£l2-TV:> 
fctt^fctt, f21g3£S2 5 1 fctt*dSftjfc»rje©«iftI 

gflTOMffiSBC 7 W - FA* y 2 "T* Z tsfttTT* * t* 

-5. &«££ff©SMI£B4 11, 412, 413 (2 
0 4) . 4 14, 4 15H tiffin >tf^.-^ 2 5 0 

* o-c«jft-r* z trf-Bsmtttz. 

[0 0 6 1] 

T. «*©»*« •*£«©*£*»<;!£#■?*. -to 
W*XSKi7-f-l«ny^-r*^ifcJ:D. ^FASfPO 

»#^xAfcj#LTW*UT¥«fls-*-*B. mmmzm 

^It^LT, OT0l'-h©?waH£9F0£ig|li& 

»xa©w«-c*«©*3t*prnBtT**©T?, «fe»fc 

•fc-BRflMSiS©^^^-?*. #®9©<g;T£*£5 
[0 0 6 2] *jt**WCJ:n«. «^»»**©^Pi8* 

#:gfi (**#*■?) ^^e^oT-Mit-r-s^ta^T 
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[0 0 6 3] *fc*^BJ}c<tn«. ^fi0^tfB*«I 

[0®©fs#&i89i] 

[02] *»mc{R«t6WK«CMP«JKL,^ie9E£b 

[0 3] *3^K«S^VS'>i#Ta*ttK.J:r>TS 

[04] ^^tc^s^v^tirr 5 Affile .fcoxc 

[0 5] *ftH£ffS¥«#S«±£S^tttt£&JB 

[0 6] *XH£ffS*i*ttara±£*?#littjgejB 
rit-r*fc«>KCMP*lSL/tlR»4Ufc«****#*« 

0T&-5. 

[07] *^^^^SCMPlStC*5ttSl : S->X^A 
Sr^-r^0-Cab-5. 

[08] *9snicffi«cMPsa^suitj*tttti«fli&o 

[09] 0 8{c^-rcMPga**-r^«0T*-5. 

[010] 08 fciftraaWMftiB^y H©JB 1 OSIifl 

[011] 01 OlcS%-r4ftffl»KJ:oT*ttlSn*4J-3t 

[012] 01 1 tC^-rif *i&^©«ttt A. £ 1 / A iZ$Z 
&Lfcfi^i£j££^-r0T&£. 

[013] wsizvi-tmmm&tii&Bizisiiz&mmm 
[014] 01 o K3*rttffl»fc±oT*iH3n.5#>i£ 

[015] 08 Kw-rattJWftffl^y h*©?fl 2 ©sjseaj 
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